NA22598, a novel antitumor compound, reduces cyclin D1 levels, arrests cell cycle at G1 phase, and inhibits anchorage-independent growth of human tumor cells.
NA22598, a novel antitumor compound isolated from a microbial cultured broth, inhibited the growth of human colon cancer DLD-1 cells in suspension cultures (anchorage-independent growth) severalfold more strongly than in substratum-attached monolayer cultures. It arrested the cell cycle progression at early G1 phase under both these culture conditions. Rb phosphorylation, cyclin D1 expression, and cdk2 activation in G1 progression were all inhibited by NA22598, but the amounts of cdk2 and p27 were not affected. Among these effects the inhibition of cyclin D1 expression was most prominent, and NA22598 was found to inhibit the synthesis of cyclin D1 without affecting mRNA expression or protein degradation. p27 binding to cdk2 was more markedly increased in suspension cultures than in attached cultures by NA22598, but the compound had no effect on total p27. Apparently, the decrease of cyclin D1 induced redistribution of p27 from the cyclin D1/cdk4 to the cyclin E/cdk2 complexes during G1 phase in the suspension cultures. Because p27 is upregulated during suspension culture, a greater amount of it was associated with cyclin E/cdk2, thus producing greater growth inhibition. An agent, like NA22598, which induces the downregulation of cyclin D1 might offer a new anticancer strategy.